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Abstract: Plant photosynthesis is most sensitive to environmental factors and physiological processes, and it is
subject to varying degrees of external environmental impacts. In August 2013 with high summer temperatures
and in August 2014 with normal summer temperatures, daily dynamics of photosynthetic characteristics in five
common tree species (Ginkgo biloba, Cinnamomam camphora, Michelia chapensis, Magnolia grandiflora, Mag-
nolia denudata) were monitored using a Portable LCPRO+ Photosynthesis System (LCPRO+, ADC Bioscientif-

ic). Results showed that with extremely hot temperatures photosynthetic response characteristics of different
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species differed, but overall they had the same pattern. In a normal summer the “midday depression” ap-
peared around 12:00 noon, but for extremely high temperatures it occurred around 08:00 with the net photosyn-
thetic rate  (P,) remaining low after noon and having no recovery phenomenon. In 2013 elevated temperatures
caused the transpiration rate (7,) and stomatal conductance (G,) to decrease rapidly with all five species hav-
ing lower P, and higher intercellular CO, concentration (C;). For photosynthetic parameters, analysis of species
in different years showed that physiological differences between different species were significantly influenced
by C;(P<<0.05); whereas, the impact of environmental factors on photosynthetic parameters showed significance
with P, (P<<0.01), T, (P<<0.05), and G, (P<<0.02) in different species. For ecosystem water use efficiency
(Ewue) the smallest change was with camphor trees (20.3%). When the temperature reached the optimum tem-
perature of 35 °C, camphor P, was significantly higher than the other species. Thus, the camphor tree was more
able to adapt to extremely hot weather than other test species. [Ch, 4 fig. 5 tab. 25 ref. ]
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Table 1 Five common tree species in northern Zhejiang

Fr5 [ J& T Fif
1 AR5 R} Ginkgoaceae R )& Ginkgo RAY Ginkgo biloba
2 fFl Lauraceae Fi )& Cinnamomum Ri# Cinnamomum camphora
3 A =B} Magnoliaceae &2 )E Michelia IR B %% Michelia chapensis
4 A =B} Magnoliaceae A 2% & Magnolia ] & % Magnolia grandiflora
5 A =%} Magnoliaceae A 2% J& Magnolia & 2% Magnolia denudata
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Figure 1 Diurnal courses of environmental factors in August 2014 and August 2013
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Figure 2 Response of photosynthetic rate to light intensity of Figure 3 Response of photosynthetic rate to temperatures of
five species five species
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Table 2 Correlative coefficient between photosynthetic rate in leaves of 5 species phy-ecological factors and transpiration rate in 2013
T R Rk T, T (o8 T, G,
A -0.118 -0.384 -0.442 -0.484 0.512 0.755%*
v 0.140 -0.578 -0.527 -0.910%* -0.162 0.817*
P, REBER -0.180 -0.571 -0.544 -0.666 -0.731 0.071
ITE= -0.137 -0.372 -0.360 -0.020 0.569 0.901 %
£ -0.221 -0.139 -0.162 -0.904%* 0.9957%: 0.812%*
A 0.203 -0.390 -0.269 -0.362 1 0.933%*
R -0.507 0.343 0.245 0.210 1 0.012
T. RE&% -0.284 0.053 -0.005 0.267 1 0.323
ITE= 0.477 0.274 0.299 -0.145 1 0.691
£ -0.189 -0.084 -0.105 -0.881%* 1 0.804%*
L. IR AR VR IR KT (P<<0.05) 5 % Rom MG RIS I i 35 /K F- (P<<0.01) .
®3 204 E5I MM AAGER, ZEEXS5EEATEFHEXRY
Table 1  Correlative coefficient between photosynthetic rate in leaves of 5 species phy-ecological factors and transpiration rate in 2014
¥ T Fif Ry T, T, C T, G.
A 0.290 0.414 0.431 -0.120 0.827* 0.318
Ty 0.103 -0.279 -0.225 0.516 0.855%* 0.544
P, REBER 0.461 0.121 0.195 0.175 0.640 0.760%*
TR 0.223 -0.463 -0.431 0.098 0.456 0.870%*
£ 0.575 0.549 0.558 0.423 0.883%* 0.973%*
A 0.711 0.323 0.447 0.117 1 0.427
) 0.317 0.084 0.009 0.408 1 0.613
T. RE&% 0.884 0.476 0.599 0.174 1 0.904**
= 0.625 0.221 0.266 -0.528 1 0.642
£ 0.758%* 0.817* 0.826%* 0.288 1 0.864*

VL. RS E Ik B 35K (P<<0.05) 5 ** R R MG Pk il 1 35 /K1 (P<<0.01) .
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Figure 4 Diumal changes in net photosynthesis (P,), transpirational rate (T), intercellular CO, concentration (C;), stomatal conductance

(G.), and water use efficiency (Eyy) in leaves of five species under high temperature conditions
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Table 4 Different species of photosynthetic physiological parameters ANOVA

. i _n T, G C
n-1 f P f P f P f P
2014 4E S ASREFD 4 1.020 0 0.413 0 0.526 0 0.717 0 0.367 0 0.830 0 1.490 0 0230 0
2013 4E SASREFD 4 1.645 0 0.189 0 1.388 0 0.262 0 2248 0 0.087 0 7.958 0 <<0.000 1
#*5 2013 &£ 2014 ERERFHMM AR EESHNWARRHT E S
Table 5 2013-2014 environmental factors on ANOVA analysis of species photosynthetic parameters
P, T, G. C
W Fh :
P f P f P f P
R 53.137 0 <<0.000 1 7.768 0 0.016 0 6.684 0 0.024 0 24650 0.142 0
T 23452 0 <0.000 1 28.501 0 <<0.000 1 19.016 0 0.001 0 153210 0.002 0
KRB EE 33.750 0 <<0.000 1 20.537 0 0.001 0 16.552 0 0.002 0 15702 0 0.002 0
JTE 11.101 0 0.006 0 4.848 0 0.048 0 8.824 0 0.012 0 2.865 0 0.116 0
e 24742 0 <<0.000 1 18.180 0 0.001 0 17.338 0 0.001 0 8.764 0 0.012 0
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